Asbestos body (AB) concentrations in bronchoalveolar lavage samples of 15 brake lining (BL) workers exposed only to chrysotile have been determined and compared with those from 44 asbestos cement (AC) workers extensively exposed to amphiboles. The mean AB concentrations (263 ± 802 and 842 ± 2086 AB/ml respectively) for those groups did not differ significantly but were much higher than those found in control groups. Analytical electron microscopy ofasbestos body cores showed that in the BL group 95-6% were chrysotile fibres whereas in the AC group amphiboles accounted for 93-1%. The size characteristics of the central fibres differed for chrysotile and amphibole AB, the former being shorter and thinner. Examination We report in this paper a comparative study of the concentrations and the nature of ABs encountered in the BAL of brake lining factory workers exposed only to chrysotile and those of asbestos cement workers exposed extensively to amphiboles. The nature and dimensional characteristics of AB cores in these 
differ significantly but were much higher than those found in control groups. Analytical electron microscopy ofasbestos body cores showed that in the BL group 95-6% were chrysotile fibres whereas in the AC group amphiboles accounted for 93-1%. The size characteristics of the central fibres differed for chrysotile and amphibole AB, the former being shorter and thinner. Examination of repeated bronchoalveolar lavage samples showed that the mechanisms of clearance of chrysotile fibres do not affect AB concentration for at least 10 months after cessation of exposure. It thus appears that routine counting of ABs in BAL allows the assessment of current or recent occupational exposures to asbestos. Exposures to chrysotile lead to AB concentrations comparable with those encountered in exposures to amphiboles.
Treatment of bronchoalveolar lavage (BAL) fluids by digestion of the organic material and collection on membrane filters allows the recovery We report in this paper a comparative study of the concentrations and the nature of ABs encountered in the BAL of brake lining factory workers exposed only to chrysotile and those of asbestos cement workers exposed extensively to amphiboles. The nature and dimensional characteristics of AB cores in these groups were assessed by analytical electron microscopy. Pathological characteristics of both groups are also discussed. 
SAMPLES SELECTION AND PREPARATION FOR ELECTRON MICROSCOPY
In each group the samples with the highest AB concentrations were selected for analytical electron microscopy. Twenty five light microscopy slides, seven from the BL group, 13 from AC plant 1, and five from AC plant 2 were retained. The filters were uncovered and the immersion oil removed with carbon tetrachloride. Small pieces of filter were cut out and carbon coated. The filter material was then dissolved with acetone in a modified Jaffe washer, leaving the particles embedded in the carbon film on an electron microscope grid. "Slim bar" 300 mesh copper grids (SPI fig 5) ; the geometric mean diameters were 5-5 x 10-2and9-7 x 10-2 um respectively (p < 0 01). It must be noted that 81-5% of the chrysotile, 87-8% of the crocidolite, and 28-6% of the amosite cores are less than 0-2 pm in diameter and would therefore remain undetected by phase contrast light microscopy in the absence of coating. As Because of the smaller size of ABs on chrysotile, phase contrast light microscopy and magnifications of 250 x or higher are advisable to perform correct AB counting in cases of suspected chrysotile exposures. On the other hand, a large proportion of all the fibres affected in AB formation have diameters smaller than 0-2 gm. This implies that these fibres would not be detected during routine monitoring by phase contrast light microscopy of airbome asbestos fibres in occupational environments.
With possible restrictions due to differences in the duration and delay since the end ofexposure, concentrations in the BL and AC groups are comparable. Possible reasons for the overlap ofthe lowest concentrations (< 10 AB/ml) in these groups with those encountered in controls are: the quality of BAL' and the variation of exposure intensity in the factories. Subjects included in the studied groups held a variety of jobs such as asbestos mixing, raw material moulding, parts sawing, or drilling and storekeeping.
Concerning the persistence ofABs on chrysotile in BAL, the only objective data resulting from our study show that there is no evident change in asbestos body concentration within the first 10 Whether the long single fibrils of chrysotile forming the cores of ABs are inhaled in this form or result from the defibrillation of thicker fibres in the lung is not clear. Nevertheless, the thinness of the fibres is not a limiting factor with respect to coating, unlike their length. This implies that long single fibrils, as small as 0-01 pm in diameter, may induce some biological reaction.
Despite the fact that few uncovered tremolite fibres with low aspect ratios were detected in subjects of the BL group, the absence of ABs on contaminant amphiboles (anthophyllite or tremolite) suggest that few, if any, long fibres of these types are present in the subjects. This thus indicates an almost "pure" exposure to chrysotile in the brake lining factory. The follow up of such a cohort may be used to evaluate pathological changes due to pure chrysotile inhalation in man.
It appears from this study that the asbestos cement industry cannot be considered as a whole with regard to the type of fibre used since it varies from plant to plant and even from division to division within the same plant and since it is subject to changes with time and evolution of the technology. Thus one must be careful when comparing-data about cohorts of AC workers and take the type offibres to which they were exposed into consideration. Although chrysotile has been the only fibre used in AC plant 1 since 1981 and in AC plant 2 since 1983, occurrence of chrysotile ABs in AC subjects is relatively low when compared with those on amphiboles. This may result from a differential clearance as evoked earlier but the conjunction of this factor with the progressive improvement in the working conditions must also be taken into account. The consequence of this improvement is a continuous reduction of the maximum airborne fibre level in the environment. This implies that the subjects were exposed to higher concentrations of amphiboles in the past than of chrysotile today. It must also be noted that some AC subjects stopped working before the use of amphiboles ceased and that they were therefore less subject to chrysotile exposure.
Concerning the apparent differences in diseases observed in BL and AC groups, several biasing factors must be considered besides the differences in fibre type-namely, age, duration of exposure, and period since the end of exposure. Nevertheless, the absence of non-malignant asbestos related diseases and of mesothelioma in the BL group, which is confirmed to a larger extent for the whole factory with data furnished by the Occupational Disease Fund, must be taken into consideration. This may be related to a lesser toxic effect of exposures to chrysotile.
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